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(57) Abstract: Apparatus for cleaning a surface, comprising brush means including a body (16) which carries bristles (1 7) engage- 
able with the surface; means for effecting movement of the bristles relative to the surface, to provide an agitating cleaning action 
thereon; said bristle-carrying body further being provided with steam delivery means (20, 21) for applying steam to said surface in 
a region thereof engaged by said bristles. The apparatus may be for cleaning a conveyor belt (30), with the brush in the form of a 
drum (16) rotatable about an axis (18) parallel to the conveyor belt with the steam passing through the drum and emerging through 
peripheral apertures (21). the brush being disposed within a hood (15) with an extraction system for loosened dirt and water. 
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Title: Cleaning of Surfaces 

Description of Invention 

This invention relates to the cleaning of surfaces. The invention has 
been devised in relation to tire cleaning of a floor surface, or the surface of a 
conveyor belt, but it is believed the invention will also find utilisation in the 
cleaning of other surfaces, e.g. wall surfaces. 

One application of the invention is for the cleaning of conveyors for use 
in the food industry, where cleanliness and hygiene are of high importance. 
One technique which has been used for these reasons is that of steam cleaning 
in which steam is applied to the belt surface through one or more jets or 
nozzles. This combined with the agitating or abrading action of brush bristles 
on the belt leads to the achieving of a high standard of cleanliness. However, 
the application of steam to the belt surface has been earned out in a region 
separated from the region in which brush bristles act on the belt surface. 

It is broadly the object of the present invention to provide an improved 
method and apparatus for cleaning a surface for example a floor surface or that 
of a conveyor belt. The particular features of the invention whereby such an 
improvement is achieved will be referred to hereafter. 

According to one aspect of the present invention, we provide apparatus 
for cleaning a surface, comprising brush means including a body which carries 
bristles engageable with the surface; means for effecting movement of the 
bristles relative to the surface, to provide an agitating cleaning action thereon; 
said bristle-carrying body further being provided with steam delivery means for 
applying steam to said surface in a region thereof engaged by said bristles. 

Conveniently said bristle-carrying body is a hollow body and said steam 
delivery means provides for steam to be passed therethrough and to emerge in 
the vicinity of said bristles. 
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Preferably said bristle-carrying body is in the form of a hollow cylinder 
with bristles carried on the external surface of a peripheral wall thereof, 
supported for rotation and drivable about its longitudinal axis so that the 
bristles are operable on a surface lying substantially parallel to said axis. 
Preferably steam is supplied to the interior of such a body and emerges through 
passages afforded by apertures in the peripheral wall of the body. 

By such expedients, the invention ensures that steam is applied to the 
conveyor surface in the region in which it is engaged by the bristles rather than 
at a spacing from such region. Improved effectiveness in cleaning is thereby 
achieved, while less steam is required than if it were applied to the surface at a 
distance from the brush means. 

Preferably said brush means is disposed within and covered by a hood 
which is arranged to approach the surface which is to be cleaned. Thereby 
steam emerging from the bristle-canying body of the brush means at parts of 
the periphery thereof not facing the surface is constrained and prevented from 
escape into the surrounding atmosphere, and can contact the surface being 
cleaned within the entire area of such a hood as well as in the comparatively 
small part of such area where the bristles engage the surface, further to enhance 
the cleaning operation. 

Preferably there is extraction means for removing loosened dirt, water 
due to condensation of the steam, etc, from the surface being cleaned. 
Preferably such extraction means has at least one intake at one or more 
boundaiy(s) of the hood; thereby it will prevent excess steam from escaping at 
such boundary(s). 

Preferably the axis of the brush means extends transversely of a 
conveyor in relation to which the apparatus according to the invention is 
installed, and further preferably, in such an installation, the extraction means 
has intake openings at the front and rear of the hood with respect to the normal 
direction of movement of the conveyor belt. 
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One or more further cleaning devices or expedients may be provided ill 
association with the apparatus according to the invention as above described, 
for example wiping members, brushes, air jets and so on may be provided in 
the region of the aforesaid intake opening or openings of the extraction system. 

Apparatus in accordance with the invention may be mounted on a 
support means, e.g. a chassis structure enabling the apparatus to be moved over 
a surface which is required to be cleaned (for example a floor surface) while 
being supported at the appropriate height above such surface for the apparatus 
to function satisfactorily. Alternatively the apparatus can be supported by a 
fixed frame in the case such as a conveyor belt where the surface which is to be 
cleaned moves past the place where the apparatus is mounted. 

Whilst it would be possible for apparatus in accordance with the 
invention to extend across the whole width of the belt, the apparatus may be 
supported by means providing for it to move transversely of the belt in order to 
enable an apparatus of lesser width to be able to cover the entire width of the 
conveyor belt by being moved transversely thereof. In use the cleaning 
apparatus may be moved transversely of the conveyor belt while the conveyor 
belt is moving, the movement of the apparatus being coordinated, manually or 
automatically, with the movement of the belt in order to cover substantially the 
entire surface thereof in use. 

It would be possible for a steam generator and a suction generator for 
the extraction system to be mounted with the brush means, hood, and other 
associated components as referred to above, on a chassis to form a single unit 
movable over a floor surface for example. As applied to conveyor belt 
cleaning, steam may be delivered to the apparatus from a remotely-positioned 
steam generator, e.g. disposed alongside the conveyor. Similarly the extraction 
system may be connected to a source of suction at a remote location; both a 
steam generator and source of suction could be disposed in an equipment 
cabinet also containing an appropriate control system for controlling operation 
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of the apparatus. Connection may be made by suitable, preferably flexible, 
pipes and electrical cables. 

The invention will now be described by way of example with reference 
to the accompanying drawings, of which:- 

Figure 1 is a diagrammatic sectional view of an apparatus in accordance 
with the invention; 

Figure 2 is a plan view of the apparatus, mounted in relation to a 
conveyor belt for cleaning the latter; 

Figure 3 shows diagrammatically where apparatus in accordance with 
the invention might be mounted in relation to a conveyor belt. 

Referring to Figures 1 and 2 of the drawings, a conveyor belt is 
indicated at 10 and its normal direction of movement is indicated by arrow 11, 
Disposed above the conveyor belt 10 and extending transversely thereof is a 
support frame indicated diagrammatically at 12, and this supports a carriage 
assembly indicated diagrammatically at 13 which carries a cleaning head 
indicated generally at 14. 

The cleaning head 14 comprises a hood assembly 15 which is open at its 
bottom and faces the upwardly presented surface of the conveyor belt 10. 
Within the hood 15 there is mounted a brush means which comprises a body 16 
in the form of a hollow cylinder or drum with bristles 17 carried on the external 
surface of its peripheral wall The brush is rotatable about its central 
longitudinal axis 18 which extends parallel to the surface of the conveyor belt 
10. The brash is rotatable about the axis 18 as indicated by arrow 19, and the 
cleaning head assembly carries a suitable motor, e.g. an electric motor 
connected to the brush by a suitable transmission means for effecting such 
rotation. 

The brash body is hollow and steam is delivered to its interior by an 
inlet pipe indicated diagrammatically at 20. There are a number of apertures as 
indicated diagrammatically at 21 in the body 16 for release of steam in the 
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vicinity of the bristles 17. There may be any number of apertures of any 
required form spaced circumferentially and lengthwise of the body of the brush 
to ensure satisfactoiy delivery of steam to the region in which the bristles of the 
brush contact the conveyor belt 10 as the brush rotates, and across the width of 
the conveyor belt which is engaged by the brush. 

At the front edge and rear edge of the hood 15, having regard to the 
normal direction of movement 1 1 of the conveyor belt, there are respective 
intake openings 25, 26 leading to respective passages 27, 28 in the hood and 
thence to a connection 29 to a source of suction of an extraction system. 
Associated with the intakes 25 7 26, which extend parallel to the axis 18 for 
substantially the whole extent of the hood in that direction, there are shown 
squeegee or wiper blades or assemblies 3 1, 32; other cleaning devices may be 
provided at such positions, e.g. further brushes for contacting the conveyor belt 
surface, an air jet or jets for assisting drying the surface at the intake 26, and so 
on. 

Shown in Figure 2 there is an equipment cabinet 35 alongside the 
conveyor belt 10, which contains a steam generator and an extraction system 
for connection 36, by flexible pipes or hoses, to the steam inlet 20 and 
extraction connection 29 on the cleaning head assembly 14. The equipment 
cabinet may also contain control equipment for controlling operation of the 
apparatus. In particular the deliver of steam, operation of the suction extraction 
system, and rotation of the brush 16 may be individually controlled so that the 
brash may, for example, be used "dry" when required. 

As illustrated the cleaning head 14 is of substantially less width than the 
conveyor belt 10 and therefore to clear the entire surface of the latter movement 
of the head in the direction transversely of the conveyor belt is required. With 
the conveyor belt moving, the head may be left in one position for sufficient 
time to clean a part of the width and the whole of the length of the conveyor 
belt after which the head is moved transversely of the conveyor belt to clean 
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another part of the width thereof. This is repeated until the entire surface of the 
conveyor belt is cleaned. Movement of the cleaning head in the direction 
transversely of the conveyor belt may be effected manually, or automatically by 
a suitable control system. Alternatively the cleaning head could be repeatedly 
reciprocated transversely of the conveyor belt to clean the surface thereof in a 
zigzag path thereon, such operation proceeding until the entire surface of the 
belt has been satisfactorily cleaned. 

Whichever method of operation is adopted, the invention enables the 
surfaces of a conveyor belt to be effectively and economically cleaned when 
such cleaning is required. 

Figure 3 shows diagrammatically possible positions in which apparatus 
in accordance with the invention may be mounted in relation to a conveyor belt 
in order to clean the latter. In this Figure, the upper, load-carrying, run of a 
conveyor belt is indicated at 40 and its direction of travel by arrow 41. The 
lower, return, run of the belt is indicated at 42, the belt having passed around a 
guide roller 43 at its end. Items are delivered onto the conveyor at a loading 
station indicated by arrow 44, and transported by the conveyor to its end where 
they are unloaded or delivered. Cleaning apparatus according to the invention 
may be mounted as indicated at 45, in order to clean the surface of the 
conveyor belt before items are placed on it at the loading station 44. 

Alternatively, the cleaning apparatus may be disposed beneath the 
conveyor to clean the surface of the belt while it is moving along its return path 
42. By way of example such a position of the cleaning apparatus is indicated at 
46, supported by a stand 47 or, alternatively, suspended from the framework of 
the conveyor. In this case it may be necessary to provide additional guide 
rollers for the conveyor belt as indicated at 43. Cleaning the surface of the 
conveyor belt while it is on its return run provides maximum time for it to dry 
before it is loaded with items which are to be transported, An extraction 
system provided as part of the cleaning apparatus will, of course, have to be 
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arranged to remove any debris or the like falling from the surface of the 
conveyor belt within the upwardly-facing hood of the apparatus. 

Although described above in relation to the cleaning of a conveyor belt, 
the apparatus in accordance with the invention may be used for cleaning other 
surfaces for example a floor surface. For this purpose, the cleaning head may 
be mounted on a suitable frame or chassis structure movable over such a 
surface on wheels for example. A steam generator and suction generator may 
be mounted with the cleaning head on such a chassis. As referred to above, in 
relation to the cleaning of a conveyor belt surface, the apparatus is usable for 
cleaning surfaces other than those which are upwardly presented and with any 
appropriate modifications may be used for cleaning, for example, a wall 
surface. 

In the present specification "comprise* 1 means "includes or consists of* 
and "comprising' 1 means "including or consisting of 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof 
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CLAIMS 

L Apparatus for cleaning a surface, coin prising brush means including a 
body (16) which carries bristles (17) engageable with the surface; means for 
effecting movement (19) of the bristles relative to the surface, to provide an 
agitating cleaning action thereon; said bristle-carrying body further being 
provided with steam delivery means (20, 21) for applying steam to said surface 
in a region thereof engaged by said bristles. 

2, Apparatus according to Claim 1 wherein said bristle-carrying body (26) 
is a hollow body and said steam delivery means (20, 21) provides for steam to 
be passed therethrough and to emerge therefrom in the vicinity of said bristles 
(17). 

3. Apparatus according to Claim 2 wherein said bristle-carrying body (16) 
is in the form of a hollow cylinder with bristles carried on the external surface 
of a peripheral wall thereof, supported for rotation and drivable about its 
longitudinal axis (18) so that the bristles are operable on a surface lying 
substantially parallel to said axis. 

4, Apparatus according to Claim 3 wherein steam is supplied to the interior 
of said bristle-carrying body (10) and emerges through passages afforded by 
apertures in the peripheral wall thereof 

5. Apparatus according to any one of the preceding claims wherein said 
brush means is disposed within and covered by a hood (15) which is arranged 
to approach the surface which is to be cleaned. 
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6. Apparatus according to Claim 5 further comprising extraction means 
(29) for removing matter from the surface being cleaned. 

7. Apparatus according to Claim 6 wherein said extraction means has at 
least one intake (25, 26) at one or more boundaries of the hood, 

8. Apparatus according to Claim 7 comprising a further cleaning device or 
devices (31, 32) associated with said intake or one or more thereof 

9. Apparatus according to any one of the preceding claims further 
comprising a support means (12) providing for the apparatus to be supported at 
an appropriate height above a surface to be cleaned and enabling the apparatus 
to be moved relative to said surface. 

10. Apparatus according to Claim 9 wherein support means comprises a 
chassis structure enabling the apparatus to be moved over a floor surface. 

11. Apparatus according to Claim 9 wherein said support means comprises a 
frame (12) for supporting the apparatus in relation to a conveyor belt (10). 

12. Apparatus according to Claim 11 wherein said frame (12) provides for 
movement of the apparatus in a direction transversely of the conveyor belt (10). 

13. Apparatus according to Claim 12 comprising a remotely-positioned 
steam generator and source of suction for an extraction system, and flexible 
connections to the apparatus. 
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14. A conveyor system including a conveyor belt and apparatus according to 
any one of Claims 1 1 to 13 arranged for cleaning the conveyor belt, 

15. A method of cleaning a surface, comprising engaging said surface by 
bristles of a brush means and effecting movement of said bristles relative to the 
surface, wherein steam is delivered to said surface where it is engaged by said 
bristles. 

16. A method according to Claim 14 wherein said bristles are carried by a 
hollow body and said steam is delivered through said hollow body and emerges 
therefrom in the vicinity of said bristles, 

17. Apparatus substantially as hereinbefore described with reference to the 
accompanying drawings. 

18. A method of cleaning a surface substantially as hereinbefore described. 
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